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Abstract
Background: The main objective of this study is to establish a benchmark for referral rates in rural
Niger so as to allow interpretation of routine referral data to assess the performance of the referral
system in Niger.
Methods: Strict and controlled application of existing clinical decision trees in a sample of rural
health centres allowed the estimation of the corresponding need for and characteristics of curative
referrals in rural Niger. Compliance of referral was monitored as well. Need was matched against
actual referral in 11 rural districts. The referral patterns were registered so as to get an idea on
the types of pathology referred.
Results: The referral rate benchmark was set at 2.5 % of patients consulting at the health centre
for curative reasons. Niger's rural districts have a referral rate of less than half this benchmark.
Acceptability of referrals is low for the population and is adding to the deficient referral system in
Niger. Mortality because of under-referral is highest among young children.
Conclusion: Referral patterns show that the present programme approach to deliver health care
leaves a large amount of unmet need for which only comprehensive first and second line health
services can provide a proper answer. On the other hand, the benchmark suggests that well
functioning health centres can take care of the vast majority of problems patients present with.
Background
Referral is the weak link in the organisation of many dis-
trict health systems in rural Africa. In theory health centres
and district hospitals should complement each other:
whoever can be treated adequately at health centre level
will be treated there, and the referral system will ensure
that all others are referred to the district hospital in a
timely fashion [1-6]. The criteria for referral are supposed
to be purely medical, and objective, in the interest of the
patient. This appears straightforward, but everything indi-
cates that referral systems are usually dysfunctional [7-9].
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Studies on maternal health in particular readily blame
inadequate referral systems [10-19].
In urban areas often many false positive referrals are
observed: pressured by patients, nurses at the first contact
level readily refer a majority of patients to overcrowded
hospitals – the latter having to deal with typical first line
health problems as well as sophisticated surgical prob-
lems [20,21]. The health centre does not act as a gate-
keeper.
The opposite happens in rural areas: referrals are too few
and come too late. Patients, even those who attend a
health centre fail to reach largely underused hospitals.
This represents a nagging problem for managers: issues as
diverse as provider behaviour, cultural barriers, financial
constraints and criteria for referral need to be addressed
[22-32]. Distance and transport problems are often criti-
cal [33-36].
In an ideal world there would be no false negatives and no
false positives among those referred. False negative refer-
rals are not registered and may die in the village without
anybody noticing the fact that maybe the patient did con-
sult a health centre previously. False positives on the other
hand are difficult to define: what is a legitimate reason for
referral for the patient or for the nurse does not necessarily
correspond with the doctor's opinion. Hence both false
positive and false negative referral cases are difficult to
grasp through routine data or rational guidelines.
Ultimately, one would like to know whether one is refer-
ring too many or too few people. Monitoring referral rates
– the proportion of patients at the first line referred to hos-
pital, or, more appropriate, a population-based referral
rate – is complicated by the fact that there is no such thing
as a 'good' and universally valid referral rate. One should
expect a wide variation between and within countries as
the frequency of referral depends on many factors such as
poverty, population densities, the density of the network
of health centres, the availability of transport and organi-
zation of emergency transport, as well as on the perform-
ance and facilities of the health system. Even in rich
countries, referral rates vary widely [37-40]. They are often
determined in an urban environment. There are but few
studies in less-developed countries. WHO's Integrated
Management of Childhood Illness' (IMCI) programme
mentions referral rates for children that range from 3 to
27% [41,42]. In an African context optimal referral rates
ranging between 5 and 8% have been recommended [20].
These figures are merely based on field observations most
often in urban areas, not on experimental benchmarking.
Niger's very low hospitalisation rates suggest that referral
is a real problem in this poverty stricken country. A
number of studies confirm this, particularly in the case of
emergencies [43-45]. Niger monitors its referral rates, but
no matter how sophisticated the counting of referrals may
be, the numbers need interpretation and contextualiza-
tion. This study sets a benchmark for referral frequency in
order to allow interpretation of referral rates in rural
Niger, thus rendering them intelligible for diagnostic and
planning purposes.
Methods
The estimation of the benchmark for referral rates for cur-
ative services at rural health centres was done by docu-
menting the frequency and characteristics of referrals
made under conditions of strict application of clinical
guidelines. This exercise took place in Ouallam district,
Niger. It is a typical rural Sahel district with 270,000
inhabitants dispersed in a vast territory of 22,000 km2. As
for the rest of rural Niger, people have difficult access to
first line health care. Only 26 % of its population lives in
an area of 5 km from a health centre. Geographical inac-
cessibility combined with poverty explains the low cura-
tive first line care utilisation rates: an average of 0.21
contacts per person per year over the past 5 years for the
whole population and of 0.81 if only the population
within an area of 5 km from a health centre is considered.
This utilisation rates fall within the range recorded from
11 out of the 39 rural districts of Niger: between 0.14 and
0.46 for the total population and between 0.38 and 0.89
for the population within 5 km from a health centre.
Clinical guidelines under the format of decision trees are
a widespread tool to organise first line curative services in
Africa. In Niger, nurses at health centre level have been
asked to work with clinical decision trees since 1984. They
were an adapted version of those already tested and in use
for several years in Cameroon. In 1999, these guidelines
were revised by an expert committee of specialist medical
practitioners of the national hospital, national and inter-
national public health specialists familiar with curative
care in rural districts and district medical doctors. Some
missing guidelines, for example for burns, were intro-
duced and more attention was paid to psychiatric and psy-
cho-somatic symptoms. IMCI guidelines, slightly adapted
for Niger to be more sensitive in identifying and referring
malnourished children were integrated in the guidelines.
A field test of the clinical guidelines led to a few minor
changes.
Routine data on referral rates can be compared to the
benchmark resulting from this controlled application.
Assuming that the guidelines, correctly applied, minimize
false positives and false negatives, this comparison gives
an indication of the extent of under- or over-referral under
routine circumstances.BMC Health Services Research 2006, 6:51 http://www.biomedcentral.com/1472-6963/6/51
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Three final year medical students were selected as field
researchers. They had better clinical expertise for a correct
and critical interpretation of the decision trees than the
nurses who normally run health centres in Niger.
Researcher A applied the guidelines in three health centres
during one month each, researcher B applied them in a
fourth health centre during 2 months and researcher C
during 3 months in a fifth health centre (Table 1). They
had received extensive training on the use of the clinical
decision trees in the urban health centre of the district.
The research periods covered the dry and wet season to
avoid a possible seasonal influence on the type of
demand.
In their assignment to the rural health centres, the
researchers saw all curative patients during clinic hours, as
well as all emergency cases outside normal working hours.
The total number of these patients was 3,905. Any devia-
tion from the guidelines was documented and was
restricted to cases where the researcher felt that applica-
tion of the instructions might endanger the patient's life.
Reasons for referral were recorded. A priori healthy clients
presenting in preventive clinics were not considered: refer-
rals based on risk factors only as is classically the case in
antenatal care (ex. multiple pregnancy or previous caesar-
ean section) were not considered as curative referrals for
this study in concordance with the definition of the
national health information system concerning curative
referrals. But if frank pathology needing referral was
observed in pregnant women that needed referral (ex.
bleeding placenta previa), such patients were considered
curative cases and were included in the referral statistics.
The referrals resulting from this strict application of the
decision trees were considered as a golden standard. Clin-
ically skilled and specifically trained to apply the stand-
ardized instructions, the medical students would avoid
false negative or false positive referrals.
Referral rates were calculated as number of referrals per
100 new patients, distinguishing between emergency and
cold referrals. Repeat visits for the same illness, were not
counted in the denominator as the patient was already in
for the same condition. Emergency referrals were defined
as those where the field researcher called for an ambu-
lance (care having been taken to make this a realistic
option); the others were classified as cold referrals. A refer-
ral was categorised as "accepted" if the patient expressed
agreement and intention to go to the district hospital; a
referral was classified as "complied" if the patient effec-
tively presented to the hospital. These two categories were
used to calculate an "acceptance" and a "compliance" rate.
The benchmark was then used to interpret referral rates in
the rural and urban health centres of 2 regions of the
country, totalling 11 districts out of the country's 42. For
the period 1995 to 2002, yearly referral rates for districts
were extracted from the routine health information sys-
tem of the districts. These routine data were not always
reliable and complete. In total 11 of these yearly referral
rates were either not available or so obviously unreliable
that they were excluded from further analysis.
Results
Benchmark referral rate
One-third (36%) of the 3,905 patients were younger than
5 years of age; half (49.6%) were female. Strict application
of the clinical guidelines resulted in 47 emergency evacu-
ations and 49 cold referrals: 2.5% (C.I. ± 0.5 %) of the
3,905 patients seen (Table 1).
Although 85% of the 47 patients for whom emergency
referral was proposed expressed acceptance of the deci-
sion, and although emergency transport was made availa-
ble, only 26 (55%) actually complied and were evacuated
to the district hospital (Table 2). Nearly all the instances
where emergency evacuation eventually did not take place
were children under 5. At least 8 died in the hours or days
after referral was proposed. Emergency transport had been
made available, but lack of money to pay the ambulance
fees was a major obstacle.
Table 1: referral rates and proportion of emergency referrals
Data collection New cases Number of 
referrals proposed
Referral rate (%) Number of 
emergencies
Percentage of 
emergencies 
among referrals
A (3 health centres, 150, 45 and 40 km 
from the hospital)
991 (in 3 months) 21 2.1 9 43%
B (1 health centre, 60 km from the hospital) 1169 (in 2 months) 28 2.4 17 61%
C (1 health centre, 150 km from the 
hospital)
1745 (in 3 months) 47 2.7 21 47%
Total 3905 96 2.5 47 49%BMC Health Services Research 2006, 6:51 http://www.biomedcentral.com/1472-6963/6/51
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Acceptance and compliance rates of referral proposals
Non-emergency referrals were easily agreed to by 90% of
the patients, but this did not mean that the referral advice
was effectively complied with. Compliance was difficult
to monitor in this group since patients had different
options: the district hospital or the hospital in the capital
of the country. Those who refused to be referred included
patients with obvious and severe pathologies: for exam-
ple, 3 had progressive paralysis of the legs with a painful
deformation of the vertebral spine (probably cases of
Pott's disease), and one had a severe bilateral eye infection
with blindness. Compliance with emergency referral pro-
posals was particularly low for children: 62% of emer-
gency referral proposals for children below 5 years were
not complied with.
Reasons for referral
Reasons for referral were quite diverse (Table 3). Twenty
percent of the referrals were children under 5, though they
represented 36% of the patient population, which gave a
child-specific referral rate of 1.4%. There were only two
cases of severe malnutrition and nine of severe respiratory
infection.
Gynaeco-obstetric cases represented 18% of the referrals:
acute obstetric emergencies such as foeto-pelvic dispro-
portion (2), placenta preview (3) or shoulder presenta-
tion (1), but also four cases of third degree prolapsed
uterus, one vesico-vaginal fistula and four women with
problems of sterility.
The 19 surgical cases included six men with urinary reten-
tion and nine cases of serious trauma. Among the 41 gen-
eral medicine patients were 6 cases with tuberculosis of
which 4 Pott's disease and one frank haemoptysis.
Routine referral rates in Niger's districts
In 11 health districts, referral rates were extracted from the
annual reports compiled routinely in each district. Rural
referral rates were systematically lower than those in
urban areas (Figure 1) and far below the 2.5% benchmark.
In some districts, referral rates in urban areas were higher
than the benchmark, but even in these settings, where dis-
tance and transport costs are no major barriers, referral
rates were often well below 2.5%.
With such low referral rates and the major accessibility
problems in Niger, it is not surprising that hospitals are
largely under-utilized. Only in one of the 11 district hos-
pitals there were more than five hospitalisations per 1000
inhabitants per year (Dosso, 7‰, Figure 1). In six districts
there were two or even less.
Dosso has a regional hospital with specialist services, with
good direct access for its own local urban population and
even for the neighbouring districts along the national
road. Given Dosso's low referral rates, it is clear that hos-
pitalised patients had largely bypassed the health centres.
Only 5 of the 11 hospitals under study offered a full range
of basic hospital care including surgery and blood transfu-
sion. Among these five, only Dosso had 24 hour coverage
for surgical care. With only one doctor with surgical skills,
the other four could not offer a continuous service.
Discussion
With the present case mix of patients presenting at the
rural health centres in Niger, implementation of the exist-
ing clinical guidelines leads to a referral rate of around
2.5% of all new patients. Just under half of those would
be emergency referrals. The three field researchers
obtained similar results, which indicates that the referral
rate benchmark was rather stable. There are no indications
that the case mix was significantly different in other rural
settings in Niger. Therefore the benchmark seems relevant
for the rural areas in the country. Simple extrapolation to
other countries is less obvious. The benchmark is sensitive
to patient mix and utilisation rates which differs much
Table 2: Acceptance and compliance rates of referral proposals
Data collection General referral 
acceptance (rate – %)
Cold referrals acceptance 
(rate – %)
Emergency referrals 
acceptance (rate – %)
Emergency referrals 
compliance (rate – %)
A 17 (81%) 9 (75%) 8 (89%) 5 (56%)
B 23 (82%) 11 (100%) 12 (71%) 9 (53%)
C 44 (94%) 24 (92%) 20 (95% 12 (57%)
Total 84 (88%) 44 (90%) 39 (83%) 26 (55%)
Table 3: Reasons for referral
Classification of pathology Number Proportion (%)
Gynaeco-obstetric 17 18%
Surgical 19 20%
Pediatric – non-surgical 19 20%
General medicine 41 42%
Total 96 100%BMC Health Services Research 2006, 6:51 http://www.biomedcentral.com/1472-6963/6/51
Page 5 of 7
(page number not for citation purposes)
between countries. However, the whole exercise cost less
than 1000 $ US and can easily be reproduced in other set-
tings.
Referral rates and compliance were lower for young chil-
dren and this was associated with excess mortality. The
child-specific referral benchmark was a mere 1.4%, well
below the 27% IMCI proposes for Niger [42]. There is
clearly a case for revisiting IMCI benchmarks, also in order
not to damage the credibility of the entire programme
with referral requirements that would be perceived as
unrealistic and unacceptable by both the health centre
staff and the population [46]. Low referral compliance
resulted in a hidden mortality in the district that could
have been at least partially avoided: patients actually did
attend the health service, but the system failed to respond
adequately. Even for emergency cases (55%), compliance
was low, resulting in excess mortality. High acceptance,
but low compliance rates indicate there is an unmet,
though felt, need.
The benchmark is more likely to be an under- rather than
an over-estimation of need for referral. The referrals that
were made cannot be dismissed as false positives – there
is little scope for frivolous over-consumption in a context
where the cost -financial and cultural- of referral is so
high. This implies that the deficits compared to the bench-
mark observed in the districts are likely to be underesti-
mated as well.
The referral needs indicated by the benchmark were sur-
prisingly low compared with what is indicated by the lit-
erature. Certain frequent pathologies such as severe
malnutrition were hardly ever referred (2 cases over an 8-
months period of observation, out of more than 3000
patients) maybe because guidelines were not entirely cor-
rectly applied at all times, but also because malnutrition
without associated frank pathology is not a reason for
consulting in rural Niger. Under-fives' preventive clinics
in Niger are often of such quality that even at that level,
malnutrition is seldom diagnosed and even less referred.
However, apart from the under-representation of severe
malnutrition among referrals, there were no indications
that the benchmark was the result of excessively specific
guidelines: if that had been the case the field researchers
would have communicated this and would have proposed
referrals disregarding the clinical instructions.
The low referral rates are a reason to invest further in com-
prehensive health centre care close to the population [47]:
health centres in Niger have the potential to take care of
97 % of those who consult them.
The large variety of referral reasons shows how crucial
comprehensive services at the district hospital, with a
large spectrum of interventions, are to respond to people's
health needs. For example, there were as many gynaeco-
logical reasons for referral as obstetric ones. Four women
with third degree prolapsed uterus and 4 with long-term
sterility complied with the referral. This is exemplary of
pathologies that have a great social significance (in Niger
both conditions lead to divorce or the acceptance of a sec-
ond wife), but are often neglected by the classical pro-
grammes that give support for a limited number of -
supposedly crucial- pathologies and ignore the broad
scope of (perceived) important problems in the popula-
tion.
Analysis of the reasons for referral shows important gaps
in the health care provision, either at health centre or at
district hospital level. There are problems for which no
programmes are defined and for which the present health
care network does not provide answers either. For exam-
ple, among this limited sample of patients there were four
cases of relatively advanced Pott's disease, whereas there is
only one (expatriate) orthopaedic surgeon in Niger who
can perform corrective surgery for a collapsed vertebra.
One other patient complied with a referral over 300 km to
the national hospital for toothache – a situation that dis-
trict hospitals are not equipped to deal with. Six men were
referred for urinary retention, but none was offered any
other care than a permanent catheter. The fact that referral
for severe malnutrition is hardly ever done or complied
with, may well be because people know that the district
Observed rural and urban referral rates compared to the  ”strict guidelines application„ benchmark Figure 1
Observed rural and urban referral rates compared to the 
”strict guidelines application„ benchmark. Figures in brackets 
represent population-based yearly hospitalisation rates in the 
district.
0
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hospital has no means to deal with the problem rather
than for reasons of acceptability or cost.
Compliance rates in this study may have been higher than
under normal field conditions. The field researchers did
not hide the fact that they were doctors, which may have
given them more authority than nurses. Solar radio instal-
lations allowed health centres in Ouallam to call for the
district ambulance and surely lowered barriers for referral
[48]. Since availability of emergency transport was not a
problem in Ouallam, the difference between acceptance
of the emergency referral and actual compliance was prob-
ably linked to the cost of the emergency transport. In any
case, the large difference between acceptance and compli-
ance rates suggests that the acceptance rate has little oper-
ational significance for monitoring. A combination of
referral and compliance rate, however, provides a good
indication for the performance of the referral system: low
referral rates compared with a benchmark demonstrates
general intake problems at the health centre level [46].
Low compliance points specifically to operational prob-
lems in the referral system. Both lead to -in principle-
avoidable suffering and mortality.
Compliance rates for cold referrals were difficult to estab-
lish under the present study conditions. But they were
likely to be equally low. At first sight this may be less dra-
matic than the referral reluctance for emergency cases.
However, beside the possibility that conditions might
complicate and need an emergency evacuation later, it is
also significant in that it affects the credibility of the
health centre: every non-respected referral is an unsatis-
fied patient with an expressed need but with an inade-
quate response of the health service.
At 1%, the referral rate for most of the rural health centres
in Niger is well below the 2.5% benchmark. It seems to
correspond with the exclusive referral of young adults
with an emergency. Other referrals seem less acceptable or
feasible for the staff, for the population or for both. As a
consequence, hospital utilisation is generally very low.
Niger invested significantly in district hospitals during the
past 10 years in order to bring hospital care closer to the
rural poor. The extremely low utilisation of these hospi-
tals jeopardizes this investment. Even if they would offer
the full range of care one can reasonably expect, district
hospitals will start to play their life-saving role only when
at the same time referral rates improve drastically. Making
affordable emergency transport available to health centres
should be a priority for any district in Niger and probably
for many other parts of the world [48]. So far, Niger's
health services have hardly invested in their referral sys-
tems. Health system managers were not aware of the prob-
lem and explained low hospital use through geographical
inaccessibility. The health information system was unable
to identify (and even less to quantify) a problem with
referrals because without a benchmark, referral rate fig-
ures remain meaningless.
Setting a referral rate benchmark based on strict imple-
mentation of therapeutic guidelines makes it possible to
monitor district performance in this area. When com-
bined with information on compliance, it allows the
assessment of initiatives to strengthen the referral system.
Hospital utilisation data are no substitute for this because
they reflect geographical and financial barriers as well as
by-passing the first contact level.
Conclusion
Establishing a referral benchmark allowed evaluating rou-
tine referral rates in rural health centres for their curative
services. Health centres under routine conditions are seri-
ously under referring. This leads to otherwise avoidable
deaths. Especially children seem to pay a high tribute.
IMCI proposed referral rates need revisiting.
The exercise proposes a low-cost tool for other districts in
the world to evaluate their referral system for curative serv-
ices. The proposed benchmark is context specific and can
not be used by simple extrapolation.
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